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Chapter 1 
INTRODUCTION 
Literature Review
Speech pathologists are becoming increasingly aware of a group 
of children presenting a complex articulation disorder. This disorder 
is defined and differentiated from other articulation and language 
disorders and has been called by many names. A name frequently given 
to this specific disorder is "developmental verbal dyspraxia."^ In 
reviewing the literature about this disorder, one finds controversies 
and uncertainties including description, etiology, and involvement of 
sensory or motor systems. These will be discussed prior to the purpose 
of the study.
Definitions and Descriptions
The term praxis is defined as a learned ability to plan and 
direct a temporal series of movements toward achieving a 
result— usually a skilled and nonhabitual act (Ayres, 1975). Apraxia, 
the lack of this ability to plan and direct movements, can affect 
movements of facial and lingual musculature, hands or legs and truck 
(Gubbay, 1975). Oral apraxia refers to "the inability to perform
^P. C. Ferry, S. M. Hall, and J. L. Hicks, "Dilapidated 
Speech: Developmental Verbal Dyspraxia," Developmental Medicine and
Child Neurology, 17 (1975), 749-7 56. The term appeared throughout the 
article.
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voluntary movements with the muscles of the larynx, pharynx, tongue,
lips and cheeks, although automatic movements of the same muscles are 
2preserved." Verbal apraxia is described as
a defect of articulation which occurs when the movements of the 
muscles used for speech, that is of tongue, lips or palate, appear 
normal for involuntary and spontaneous movements such as smiling or 
licking the lips, or even for the voluntary imitation of movements 
carried out on request, but are inadequate for the complex and rapid 
movements used for articulation and the reproduction of the sequence 
of sounds used in speech.
Verbal and oral apraxia may occur in isolation or simultaneously,
suggesting that centers for oral nonverbal movements and speech
movements may exist separately in the cortex (DeRenzio, et al., 1966).
The condition described above has been referred to in the 
literature as articulatory apraxia, apraxia of speech, apraxic 
dysarthria, cortical dysarthria, subcortical motor aphasia, aphemia, 
Broca's aphasia, anarthria, phonetic disintegration of speech, phonemic 
paraphasia, and dilapidated speech (Edwards, 1973; Yoss and Darley, 
1974a; Ferry, et al., 1975). In this paper, the author uses the term 
verbal apraxia to refer to an inability to control and direct movements 
of the speech muscles for articulation when muscle tone is otherwise 
adequate. The term dyspraxia refers to a less severe form.
In developmental.verbal apraxia the lesions are presumed to be 
present before the onset of speech development. This is in contrast to 
acquired dyspraxia which is most often found in adults. Various
2e . DeRenzi, A. Pieczuro, and L. A. Vignolo, "Oral Apraxia and 
Aphasia," Cortex, 2 (1966), 50.
^Muriel E. Morley, The Development and Disorders of Speech in 
Childhood (Baltimore, Maryland: The Williams and Wilkins Company,
1967), p. 237.
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authors have pointed out the similarities and differences between
acquired and developmental verbal dyspraxia. Rosenbek and Wertz
(1972), in a study of 50 children with diagnoses of apraxia of speech,
found the most obvious similarity to be in the oral nonverbal
performance of the two groups of patients. They observed a groping
trial and error behavior manifested as sound prolongations, sound
4repetitions, and silent posturing. The patients appeared to be 
struggling to position their articulators for correct speech 
production. Yoss and Darley (1974a), however, in a study of 30 
children with developmental dyspraxia, found that "only a few of these 
children, usually the oldest ones, evidenced this behavior."^
Other similarities found between the two groups include (1) 
predominance of phonemic errors including omissions, substitutions, 
distortions, additions, repetitions, and prolongations, (2) presence of 
metathetic errors such as /u// for //u/ and /fiO/ for /0if/, (3) 
increased articulatory inaccuracy with increased response length, (4) 
presence of prosodic disturbances, and (5) fricative, affricate, and 
consonant cluster errors more common than plosive errors (Rosenbek and 
Wertz, 1972; Trost and Canter, 1974; LaPointe and Johns, 1975). Yoss 
and Darley (1974b) added that, although there is little in the 
literature about therapy techniques with developmental verbal
^J. C . Rosenbek and R. T. Wertz, "A Review of 50 Cases of 
Developmental Apraxia of Speech," Language, Speech and Hearing Services 
in Schools, 3 (1972), 30.
^Kathe Allan Yoss and F. L. Darley, "Developmental Apraxia of 
Speech in Children with Defective Articulation," Journal of Speech and 
Hearing Research, 17 (1975a), 411.
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dyspraxia, the therapies for both dyspraxic types appear similar.
Differences between acquired and developmental verbal dyspraxia 
that have been reported include (1) presence of vowel errors in 
developmental dyspraxia but not in acquired dyspraxia, (2) greater 
inconsistencies in the speech of acquired dyspraxia, (3) increased 
omissions of medial and final sounds and syllables in developmental 
dyspraxia (Rosenbek and Wertz, 1972), and (4) decreased awareness of 
errors in developmental dyspraxia (Yoss and Darley, 1974a).
"The paucity of well-defined research on developmental apraxia 
has led to persisting controversy over the existence of this 
disorder."^ Authors who have written about this disorder, by 
whatever name, have described some common characteristics. These 
include (1) the presence of vowel distortions, (2) increased number of 
errors with increased length of response, (3) receptive abilities 
superior to expressive abilities, (4) diadochokinesis rates that are 
slower than normal, (5) slow or limited progress in therapy, and (6) 
groping postures of the speech muscles (Rosenbek and Wertz, 1972; 
Chappell, 1973; Yoss and Darley, 1974a, b; Ferry, et al., 1975; 
Macaluso-Haynes, 1978^).
Other characteristics reported include presence of an oral 
apraxia, incidence of "soft" neurological findings (Macaluso-Haynes,
g
1978) ; occurrence in isolation or in combination with aphasia
&Sara Macaluso-Haynes, "Developmental Apraxia of Speech: 
Symptoms and Treatment," Clinical Management of Neurogenic 
Communicative Disorders, ed. D. F . Johns (Boston, Massachusetts: 
Little, Brown and Company, 1978), p. 247.
7lbid. Sibid.
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and/or dysarthria, prominent phonemic errors of omissions, 
substitutions, distortions and additions, frequent metathetic errors, 
highly inconsistent errors, prosodic disturbances, (Rosenbek. and Wertz, 
1972); two- and three-feature articulation errors, greater difficulty 
with polysyllabic words, poor auditory perception and auditory 
sequencing skills, and neurological findings such as difficulties in 
fine and gross motor coordination (Yoss and Darley, 1974a).
Emotional problems are frequently seen in children with 
developmental verbal dyspraxia. Many of these children are frustrated 
at being unable to communicate and show aggressive rage, temper 
tantrums and/or depressions. Feelings of inadequacy and loss of 
self-esteem are also common (Reuben and Bakwin, 1968; Ferry, et al., 
1975).
In viewing the characteristics of developmental verbal dyspraxia 
it becomes clear that, although there is some agreement on the 
conditions (or symptoms) of developmental verbal dyspraxia, much more 
research is needed to fully understand this disorder.
Etiology
The etiology of developmental verbal dyspraxia is unknown. Yoss 
and Darley (1974a) reported that "there is a high incidence of 'soft' 
neurologic findings such as difficulty in fine motor coordination, gait
9and alternate movements of the extremities and tongue." In their 
study, 15 of 16 children (94%) with developmental verbal dyspraxia had 
positive neurological findings. This is in contrast with a study by
9Yoss and Darley, op. cit., p. 413
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Rosenbek and Wertz (1972) in which 22 of 36 children (61%) presented 
essentially normal neurologic examinations. Ferry, et al. (1975) 
stated that "the majority of afflicted children are free of other major 
neurological d e f i c i t s . O b v i o u s l y ,  no definitive answers are 
presently available as to the neurological status of children with 
developmental verbal dyspraxia. Variations in the definitions of "soft" 
and "major" neurological findings exist. This may be a factor in the 
results of the above studies
Several authors (Ingram, 1968; Reuben and Bakwin, 1968; Ferry, 
et al., 1975) reported that more boys than girls are affected, 
suggesting a genetic component to this disorder. Morley (1967), in a 
study of 12 children with dyspraxia, found there was a history of 
speech disorders in parents, siblings, and close relatives in 50% of 
the children. Ingram (1968), Reuben and Bakwin (1968), and Ferry, et 
al. (1975) also reported a family history of speech problems in 
children with developmental verbal dyspraxia, indicating a familial 
tendency.
No specific prenatal injury, birth trauma, or postnatal 
etiological factors have been identified. In Rosenbek and Wertz’s 
(1972) study, none of the children had a history of trauma, cerebral 
vascular accident, tumor, or other disease processes. In summary, 
although various factors have been suggested, the cause of 
developmental verbal dyspraxia remains unknown.
lOperry, et al., op. cit., p. 752.
Motor Versus Sensory Involvement
Another area of disagreement among authors is whether dyspraxia 
is a sensory or a motor impairment. Dyspraxia has traditionally been 
referred to as a motor disorder, as indicated by early references in 
the literature to motor aphasia or motor expressive aphasia. Liepmann, 
in 1900 (cited in Brain, 1965), called apraxia "a defect on the motor 
side of the sensori-psycho-motor arc, and on the motor side alone.
Many authors continued to view apraxia in this way. Perkins 
(1971) believed that the deficit was specific to the output 
transmission channel. He contended that it was a motor problem in an 
individual with intact central language processes. A patient is able 
to select the words he wants, the correct grammatical structures to 
express his ideas, and the proper sequences of phonemes. The problem 
lies in the motor programming of the speech muscles. Darley, et al. 
(1975) agreed that the dyspraxic patient has difficulty in programming 
the muscle movements of his articulators. He must selectively activate 
approximately 100 muscles at the proper time, in the proper order, and 
for the correct duration to produce the desired speech sounds in the 
desired sequence. Somewhere in this sequence the programming is faulty.
A study by Deal find Darley (1972) supported the theory that 
dyspraxia is a motor speech disorder. Twelve subjects with apraxia of 
speech were tested in four experimental conditions: (1) effects of
instructions, (2) the effect of imposed response-delay intervals on a
l^Lord Brain, Speech Disorders: Aphasia, Apraxia and Agnosia
(London, England: Butterworths and Company Ltd., 1965), p. 160.
word-repetition task, (3) the effect of noise, and (4) the effect of
visual monitoring. Deal and Darley concluded that "apraxia of speech
appears to be essentially a motor speech disorder not significantly
..12influenced by auditory or visual variables."
Edwards (1973), however, drew attention to the role of sensory 
processing in speech. She indicated that developmental verbal 
dyspraxia may be an impairment of sensory processing and, in 
particular, of proprioceptive input. Failure to program, organize, and 
carry out movements necessary for speech may follow. She cited the 
effect of blocked oral sensation on articulatory competence to support 
her theory. When proprioceptive feedback from the articulators is 
interrupted, articulatory processes are impaired although in the short 
term there is not complete disintegration. A prolonged interruption of 
proprioceptive feedback will lead to a more severe disorder of 
expressive speech. The effect on developing speech may be even more 
devastating.
In a study by Siegel, et al. (1977), a normal adult female was 
given a series of nerve block injections that anesthetized the oral 
cavity. Her performance on a variety of speech tasks before and after 
the anesthesia was administered was analyzed. Her diadochokinetic 
rates were substantially slower after anesthesia, suggesting that 
diadochokinesis reflects sensory as well as motor involvement. On 
tasks involving reciting passages aloud, a marked increase in
L. Deal and F . L. Darley, "The Influence of Linguistic 
and Situational Variables on Phonemic Accuracy in Apraxia of Speech, 
Journal of Speech and Hearing Research, 15 (1972), 633.
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articulatory errors on the post injection passages was noted. Another 
task required that the speaker imitate unfamiliar words (Swedish). Her 
performance deteriorated after the injections, suggesting that 
acquisition of new articulatory skills may be particularly impaired by 
anesthetization.
Ayres (1975) described motor (limb) apraxia as a disorder of 
sensory integration interfering with the ability to plan and execute 
skilled or nonhabitual motor tasks. There is some inability to relate 
the sequence of the motions to each other. She further stated that 
discriminative tactile sensations are related to the ability to program 
a skilled motor act and that tactile stimulation early in life makes a 
considerable contribution to the development of praxia. Interference 
with or diminished tactile sensations may result in dyspraxia.
Edwards (1973) offered the hypothesis that an inability to deal 
effectively with constant multisensory input possibly results in 
developmental verbal dyspraxia. Some children may be unable to 
integrate and organize multisensory input and thus are unable to 
initiate and perform motor actions. Walton, et al. (1962) stated that 
it is impossible to distinguish completely between apraxia and agnosia 
(the inability to recognize stimuli in the absence of perceptual 
deficits in the sensory modality). They stated that defects of 
recognition almost invariably lead to defects of execution.
The involvement in sensory and/or motor systems in dyspraxia is 
unknown. Dyspraxia may be a result of faulty sensory processing, 
faulty motor programming, a combination of the two, or some other 
factor as yet unidentified. In reviewing the literature, one can see
10
that the etiology of developmental verbal dyspraxia is not known and 
that researchers disagree as to whether the involvement is sensory or 
motor. Tlie author believes that an examination of the fine motor 
skills of children with developmental verbal dyspraxia will provide 
information regarding these questions.
Purpose
The purpose of this study is to examine the fine motor skills of 
children with developmental verbal dyspraxia to see if a relationship 
exists between developmental verbal dyspraxia and poor motor skills. 
Examination of the neuroanatomy involved suggests a physiologic 
relationship.
The primary motor cortex, located anterior to the central 
sulcus, or Fissure of Rolando, is responsible for the control of 
voluntary skeletal muscle movements on the opposite side of the body.
See Appendix A, Figure 1 for an illustration of this area. The 
connections between the primary motor cortex and the voluntary muscle 
systems are arranged in areas according to which muscle systems are 
innervated. A map of this scheme (called a homunculus) is shown in 
Appendix A, Figure 2. The amount of cortical motor area assigned to a 
body part is not related to the size of the body part but, rather, in 
general to the amount and precision of the motor control required for 
that body part. In viewing Figure 3 in Appendix A, one can see that 
the hand, mouth, tongue, and lips, which perform acts requiring 
dexterity and coordination, receive more cortical representation.
Some authors indicated that dyspraxia results from a lesion in
11
the third frontal c o n v o l u t i o n o r  Broca's area (for example,
Brookshire, 1978). This is not, however, a universally held opinion at 
this time. The site of lesion for acquired or developmental verbal 
dyspraxia is not precisely known. Rosenbek and Wertz (1972) offered 
the hypothesis that the praxis center for speech movements in a child's 
cortex may be diffuse. They suggested that young children have large 
areas of cortex in both hemispheres that are essential to the 
development of volitional, skilled movements. The praxis centers may 
lateralize at some point and become more discreetly localized. The 
lateralization Is typically to the left hemisphere where lesions 
occurring in later years may result in acquired apraxia. Kornse, et 
al. (1981) looked at the manual dexterity of each hand of normal 
children and children with developmental verbal dyspraxia. They found 
that the cerebral motor control of the upper extremities is not 
asymetrically impaired in children with verbal dyspraxia. It was 
concluded that a lesion in the left motor speech area is not 
responsible for developmental verbal dyspraxia as it is with acquired 
apraxia.
In viewing the illustration in Figure 3, Appendix A, one can see
the close proximity of the areas which control the hand and the mouth.
Due to this close proximity, a lesion in the motor cortex that controls
the tongue and lips may also affect the control of the hand and thumb.
Ayres (1980) reported that children with developmental limb or motor
apraxia often have verbal and/or oral dyspraxia as well. Walton, et
.13al. (1962) described "five clumsy children" examined over a period
13J. N. Walton, E. Ellis and S. D. M. Court, "Clumsy Children:
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of years. They described the children as being awkward in dressing, 
feeding, walking, writing, and drawing. Three of the five children had 
defective articulation without underlying weakness, spasticity, or 
incoordination of the articulatory muscles. These authors regarded the 
defected articulation as the articulatory component of a more general 
apraxia. DeRenzi, et al. (1966), in a study of 134 patients with 
acquired aphasia, reported that oral apraxia was commonly found to be 
independent of limb apraxia. The majority of patients with severe oral 
apraxia did not show limb apraxia. The authors concluded that oral
apraxia was not part of a general praxic disturbance.
14According to Macaluso-Haynes (1978) , clinical observation
supported a positive correlation between articulation disorders and 
general motor deficits although Winitz (1969) described a series of 
studies which did not support this correlation. Macaluso-Haynes 
(1978)^^ described an unpublished study which found that over 50% of 
the children with severe articulation disorders in the study also had 
difficulty with coordination of the extremities.
The types of articulation disorders cited in the above studies 
may have varied, thus a conclusive statement cannot be made regarding 
the relationship between developmental motor dyspraxia. It was the 
purpose of this study to examine these motor skills to see if a 
relationship existed between them.
Developmental Apraxia and Agnosia," Brain, 85 (1962), 603-612. The 
term appeared throughout the paper.
^^Macaluso-Haynes, loc. cit.
ISibid.
Chapter 2 
METHODS 
Subjects
The subjects in this study included five boys whose ages ranged 
from 3 years, 7 months to 5 years, 10 months with a mean age of 4 
years, 7 months. All five subjects were referred to the University of 
Oregon Health Science Center (UOHSC) for speech and language 
evaluations. Diagnoses of developmental verbal dyspraxia were made 
following evaluations by doctoral level speech pathologists for each of 
the subjects. All subjects received audiological assessment and were 
found to have hearing sensitivity levels adequate for normal speech and 
language development.
The diagnoses of developmental verbal dyspraxia were based on 
criteria including (1) transposition of phonemes and syllables, (2) 
distorted vowels and dipthongs, (3) severely delayed expressive 
language skills, and (4) increased errors with increased response 
length. Table 1 shows the chronological ages and receptive and 
expressive language ages for the subjects. With the exception of J. K. 
the receptive language abilities exceeded the expressive language 
abilities by at least one year, which is a frequently described 
characteristic of developmental verbal dyspraxia. Exact receptive and 
expressive language ages were not available for J. K. His receptive 
language skills were described as "do not exceed 36 months" and his
13
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Table 1
*Chronological and Receptive and Expressive Language Ages 
and Means for Five Subjects
Subject Chronological age  Language age__________
Receptive Expressive
J. D. 57 37 24
C. R. 47 37 24
B. S. 43 33 15
J. K. 59 36 30
L. P. 70 60 30
Mean (X) 55 41 25
Reported in months.
15
expressive skills were described as "probably below the 36-month level." 
Based on examples of communicative behavior available in the subject’s 
chart, a receptive language age of 36 months and an expressive language 
age of 30 months were used in this study. The actual discrepancy 
between his expressive and receptive language skills may actually be 
greater. The mean receptive and expressive language ages for the 
subjects were significantly different at the .05 level (t 1.860).
With the exception of one subject, J. D., there was no history 
of prenatal, perinatal, or postnatal trauma, tumors, or other disease 
processes. J. D. was the product of a normal pregnancy and birth, but 
he had infantile seizures at age 2 1/2 months for which phénobarbital 
was prescribed.
Procedure
Receptive and expressive language ages were determined for each 
of the subjects based on a standardized unpublished test developed at 
the Crippled Children’s Division (CCD) of the UOHSC. The subjects were 
given the CCD Upper Extremity Motor Test (Hatch, 1963) to assess their 
fine motor development. A copy of this test form appears in Appendix
B. The tests were administered and scored by registered occupational 
therapists. The fine motor testing was completed within one and 
one-half months of the speech/language evaluations. The chronological 
ages (CAs) reported are for the CA at the time of the speech/language 
evaluations. For two of the children, speech and motor evaluations 
were completed on the same date.
Chapter 3 
RESULTS
The finer motor ages for the left and right upper extremities 
of the subjects are given in Table 2. The mean motor age was 31 
months for the left upper extremity and 35 months for the right upper 
extremity. The differences between the mean motor ages and the mean 
chronological age were 24 and 20 months for the left and right upper 
extremities. These differences were significant at the .01 level 
(t > 2.896).
Table 3 shows the chronological, motor (dominant hand as 
determined by motor scores), and expressive and receptive language 
ages for all of the subjects. The mean motor age, as well as the mean 
receptive and expressive language ages were significantly different 
from the mean chronological age at the .05 level (t > 1.860). The 
greatest difference occurred between the mean chronological age and 
the mean expressive age (t = 5.57) while the least difference was 
between the mean chronological age and the mean receptive age 
(t = 2.14). The mean motor age and mean receptive age did not differ 
significantly. See Table 4.
16
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Table 2 
*
Chronological and Motor Ages for Left and Right Upper 
Extremities for Five Subjects
Subject Chronological age
Left
Fine motor age
Right
J. D. 57 28 34
C. R. 47 23 34
B. S. 43 30 39
J. K. 59 36 36
L. P. 70 36 39
Mean (X) 55 31 35
Reported in months.
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Table 3
*Chronological, Motor, Receptive and Expressive Language Ages 
and Means for Five Subjects
Subject Chronological
age
Motor
aget
Language age 
Receptive Expressive
J. D. 57 34 37 24
C. R. 47 34 37 24
B. S. 43 39 33 15
J. K. 59 36 36 30
L. P. 70 39 60 30
Mean (X) 55 36 41 25
•kReported in months.
t
For dominant hànd.
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Table 4
Difference Levels Between Mean Chronological, Motor, 
Receptive and Expressive Language Ages
Age
CA
_____Age
MA RLA ELA
~
Chronological age (CA) - - - -
*Motor age (MA) 3.85 — — —
Receptive language age (RLA)
*
2.14 .83 - -
* * *Expressive language age (ELA) 5.57 3.97 2.85
■
*Significant at the .05 level, t value = 1.860.
Chapter 4 
DISCUSSION
The purpose of the present study was to examine the fine motor 
skills of children with developmental verbal dyspraxia. The 
literature was inconclusive as to the relationship between 
developmental verbal dyspraxia and fine motor skills. The present 
investigation found that the fine motor skills of five boys with 
developmental verbal dyspraxia were significantly delayed. These 
results indicate that if a cortical lesion is responsible for the 
dyspraxia, it could also affect the cortex controlling the fine motor 
musculature.
In viewing the homunculus in Appendix B, one can see a close 
proximity between the cortical areas controlling the manual and oral 
musculature. It is easy to discern how a lesion affecting one area 
could affect the other. A problem exists with this theory, however. 
It would seem unlikely that every time a lesion occurred in the 
cortical area controlling the oral musculature that it would also 
affect the cortex controlling the manual musculature. In the present 
study, it was not possible to statistically analyze the individual 
data due to a lack of normalization data for the speech/language 
evaluations and the CCD Upper Extremity Motor Test. It appears as if 
at least four of the five subjects’ five motor skills were 
significantly delayed, thus supporting the above assumption.
20
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The receptive language skills of the subjects were also found to 
be significantly delayed. This could be a result of an overall 
developmental delay (mental retardation) or a sensory integration 
deficit. The receptive language and motor ages were not significantly 
different; supporting a mental retardation factor. With mental 
retardation one would also expect to see delays in gross motor 
development. Evaluation results for gross motor skills were available 
for two of the subjects. Their gross motor ages were 49 months (for 
J. K.) amd 39 months for (B. S.), with chronological ages of 59 and 43 
months, respectively. These indicate delays of 10 and 4 months, 
respectively. These two scores do not adequately support or refute a 
theory of mental retardation as a factor in developmental verbal 
dyspraxia. Further research is needed in this area.
A mental age available for one of the subjects (L. P.) placed 
him in the low average range of intelligence (Stanford-Binet 
Intelligence Scale). Although it is impossible to draw conclusions 
from one subject, it appears as if mental retardation may not be the 
sole reason for the lowered receptive language ages. There may be a 
sensory processing or integration problem as well. As stated earlier, 
Edwards (1973) believed that faulty processing of sensory input was the 
cause of developmental verbal dyspraxia. Likewise, Ayres (1975) 
believed that motor (limb) apraxia was the result of faulty sensory 
integration. One may also expect that gross motor delays would exist 
in children with dyspraxia because sensory integration problems would 
affect all areas of motor development.
22
It is possible that if dyspraxia was due to a sensory processing 
and/or integration disorder, the delays or deficits in motor skills 
would be equal across all motor areas. This was not the case in the 
present study. The average amount of delay was 15 months for receptive 
language skills, 31 months for expressive language skills, and 19 
months for fine motor skills. The increased amount of delay in 
expressive language skills may be due to the fact that speech requires 
the coordination and movement of more muscles than does a motor act 
involving the upper extremities. Integration of more discreet sensory 
input may be required for speech than for motor movements of the hand 
and a rm.
The differences in the amount of delay could also indicate 
specific delays, rather than global involvement, as indicated by mental 
retardation of a sensory integration problem. The receptive and motor 
delays may not be related to the verbal dyspraxia. The limited number 
of subjects in the present study may not be representative of the 
developmental verbal dyspraxia population; therefore, no conclusions 
can be drawn.
Rosenbek and Wertz (1972) thought that the praxis center for 
speech movements in youpg children may be diffuse. If this is so, a 
lesion in the cortex affecting the speech musculature may also affect a 
child’s receptive abilities and/or his fine motor abilities. More 
research is needed to determine the site of lesion for developmental 
verbal dyspraxia.
It is impossible to draw conclusions from the present study for 
a variety of reasons. A primary one is the limited number of subjects.
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With only five subjects, one cannot be sure the sample population 
accurately reflects the population of children with developmental 
verbal dyspraxia. The lack of information regarding the subjects' 
mental abilities also limits the conclusive value of this study. The 
receptive language delays, along with the motor delays, may indicate 
that mental retardation or faulty sensory integration are factors 
involved with developmental verbal dyspraxia. This also needs further 
study.
Although conclusive statements cannot be made based on the 
present study, the trend of delayed motor development noted supplies 
speech pathologists with useful information. If a child has 
developmental verbal dyspraxia severe enough to warrant an alternative 
means of communication, a speech pathologist will have to consider the 
child's fine motor skills in selecting an alternative communication 
system. A child may be unable to program fine motor movements 
adequately for a manual sign system. If a child cannot hold up four 
fingers under his own will, he may be unable to program and carry out 
the fine motor movements required for sign language. A speech 
pathologist can provide additional information about a dyspraxic child 
that may be helpful to other disciplines involved with the child.
Chapter 5 
CONCLUSION
In reviewing the literature about developmental verbal 
dyspraxia, it becomes clear that there are many areas of controversy. 
One of these areas is the fine motor development of these children. It 
is unknown if the fine motor skills are delayed in dyspraxic children 
and, if so, why. The cortical organization of the brain is such that a 
lesion affecting fine motor control could also affect speech. It was 
the purpose of this study to determine if a relationship exists between 
poor fine motor skills and developmental verbal dyspraxia.
The fine motor skills of five boys with dyspraxia were 
examined. The results showed a significant fine motor delay, 
suggesting that a lesion causing dyspraxia could also cause a fine 
motor delay. It was also found that the subjects* receptive language 
skills were significantly below their chronological ages. This delay, 
along with the fine motor delay, indicates global involvement such as 
one would find with mental retardation or, possibly, a sensory 
processing disorder. It was not possible to draw conclusions on this 
information because of the small sample size and lack of information 
regarding other areas of the subjects’ development such as gross motor 
skills and intellectual functioning.
The results of this study point to several areas that need 
further investigation. One is the intellectual abilities of children
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with verbal dyspraxia. It needs to be determined if mental retardation 
is a factor of developmental dyspraxia. If it is not, the presence of 
receptive language delays needs to be studied. It is possible that 
sensory integration problems are related to dyspraxia. A study with a 
large sample of developmental verbal dyspraxics should be done and the 
receptive language skills, fine and gross motor skills, and 
intellectual functioning of the subjects should be examined.
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Arrangement of Motor Functions on the Cortex
L . - '
Figure 3
A P P E N D I X
33
UniV.JI':. L l,y Ol‘ Orf)'.<Vl .'.chool
ci-ii'Pi.KD r.'. ü i v i  . ion
Motor T e s t______  Upper Uxtremitiec 1 month to 6 years
N a m e ______
Birthdate.
Date oT Test 
Handedness __
Qi^onolofjicai af/.o 
iHand tested
I Motor A(/e 
I Motor Quotient
Age
2 months
4 months
6 monttis
M mont.
or ni
A c t i v i t y S c ore
h
Su : TNH (Assyiiu ) posture^s___
_;’.u: Both hands _ fj .s le d  _
Makes arms th r u s t  In 
Ha: Hand c le n c h e s  on c o n ta c t  
Ra: H alds mome n t a r i l y  
R e ta in s  r i n g _____
K eep2 hands predom inantl y  open
j iu j  Hands e n g a g e  ______
du : F in g e r ;  sc r a tc h e s .,  c lu t c h e s  
du: Ityimnctric hands on c h e s t  p o s tu r e
j p r e d o m in n te s ____
D. R1 n g t a i n s   ___
H a:_jio ids a c t i v e l y
_Cup: C o n ta c ts  __
Cube : A pproaches w ith  f in g e r  and
_________ Idiumb ex ten d ed _______________
j Cube : heginrei nr ttiumb oppo s i t i o n
P  R eta in s  cube b r i e f l y ______________
I E iova.tee s e l f  by arm;:_____________
P i ' ;  a r m  f x t . r ' n d  
FY : T t c r a  t  c  i
' ' i l l » ' !  I')- •'■ur i o n ; ,  g r a e . p  
Cijtie : r ' a r t . I a i  l . i .umb o p p o: .  11 i o n
Cuhi.' : f■ imill I u n e o n s  f l e x i o n  >V l.hiimb
_  o p n o s  iA i OT______________  j
 Cii lie ( .'ra wild, u l n a r, palmer grasp
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